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ABSTRACT

This project reports the application of Artificia Neural Network (ANN) in wind
power prediction based on historical meteorological data. ANN which is inspired by the
functional aspects of biological neural networks is employed in this project due to its
strong pattern recognition capabilities and its ability to model flexible linear or non-linear
relationship among variables. A three layers feed-forward back-propagation neura
network has been developed to predict the wind power for the next hour. In order to get
an accurate wind power prediction, several network structures, training algorithms and
transfer functions have been developed and tested with different sets of data. The
performance of a network will be determined by its convergence capability, and only the
network with the best performance will be selected. As a result, an ANN with the
regression value of 0.81881 was developed, which has the ability to predict the wind
power for the next hour with 81.881 % accuracy.
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CHAPTER 1

INTRODUCTION

1.1 Background of Study

Wind power is a kind of clean, pollute-free renewable energy power generation.
Wind power can be defined as the conversion of wind energy into a usfiil foom of
energy, such as using wind turbines to make el ectricity, wind mills for mechanical power,
wind pumps for pumping water or drainage, or sailsto propel ships.

Wind energy conversion systems appear as an atractive aternative for electricity
generation. However, at the same time, the integration of wind farms in power networks
has become an important problem for the unit commitment and control of power plantsin
electrica power systems [1]. The intermittent nature of wind makes it difficult to forecast
wind-produced electric energy in a wind faam even in the next hours. Therefore, an
accurate wind power prediction system is really important to guarantee the size of power
production in the next hour.

Severad methods to predict wind power have been reported, namely physical and
statistical methods. The physical method requires a lot of physical considerations to reach
the best prediction precision. For a physicad model, the input variables will be the
physicad or meteorology information, such as description of orography roughness,
obstacles, pressure, and temperature [1]. The satisticd method ams at finding the
relationship of the on-line measured power data. For a statistical model, the historical data
of the wind farm may be used [1].



